INTRODUCTION
Since the 1990s, shared decision-making (SDM) as a component of personalized patient care has attracted a great deal of interest, in particular in North America and Europe. The introduction of informed consent rules, new demands regarding consumer advocacy and informed choice, ''doctor hopping,'' and advances in treatment options have together led to the transition of SDM from the acute care setting only to the chronic care setting as well [1] . Moreover, there is a treatment paradigm change, one that moves away from the more traditional ''paternalistic'' approach and toward joint doctor-patient discussions of treatment options [2] . It has been shown that both patient satisfaction and treatment outcomes are associated with trust, cultural competence, and SDM [3] [4] [5] [6] [7] [8] . However, despite the efforts of doctors to incorporate SDM into their treatment approach, research has revealed a discrepancy between doctors' perception of patients' SDM needs and patients' preferences [9] .
Current knowledge on SDM is constrained by two factors. First, existing research is focused on Western countries, and cultural nuances remain unexplored, especially for Asia, even though SDM preferences are changing in the latter regions as well [10] [11] [12] [13] . Second, most SDM studies have involved cancer patients for whom treatment decisions often necessitate significant lifestyle choices. Research on SDM has been more ambiguous in patients with chronic disease. Whereas SDM has been shown to improve adherence by patients with diabetes or hypertension [e.g., [14] [15] [16] , SDM is still rarely applied to mental health patients consulting a specialist for the first time [17] [18] [19] .
Here, we present the results of a survey study of rheumatoid arthritis (RA) patients in Japan in which we explore the interaction between SDM, patient satisfaction, and depression. The goal of this study was to relate three aspects of patient care that have hitherto been viewed separately: (1) benefits of SDM, as perceived by patients; (2) patient treatment satisfaction; and (3) the influence of patient comorbidities on both of the former two aspects. We have developed a new matrix of a ''treatment preference fit'' as well as a scoring system to assess the match between the physician's SDM efforts and patient preferences. This score is then combined with psychiatric conditions and other afflictions outside the treating doctor's specialty to explore how overall patient satisfaction is affected.
Studies have shown that chronic disease is associated with a higher incidence of psychiatric disorders and that 20-40% of RA patients suffer from some degree of depression, perhaps due to the debilitating effects of the disease or because RA and depression may be caused by similar inflammations [20] [21] [22] [23] [24] . A Canadian study found that 10% of RA patients suffer from clinically relevant levels of major depression [25] . Depression, in turn, may affect the patient's interest in SDM and compliance with the treatment regimen, and thereby drive overall treatment satisfaction.
Japan offers an interesting case study for this type of research. Given Japan's rapidly ageing society, RA is a frequent affliction. Traditionally, Japanese doctors have been described as being on the ''paternalistic,'' or prescriptive, end of the doctor-patient relationship spectrum, and older patients in particular are said to revere physicians as authority figures [26] . However, this has begun to change in recent years, and SDM has been introduced into Japanese Medical School curricula as well as into treatment practice [27] [28] [29] [30] [31] . We were therefore interested to determine the extent to which Japanese patients express an interest in being involved in treatment decisions.
It has also been shown that depression remains comparatively underdiagnosed and undertreated in Japan compared to the USA [32, 33] . For example, it has been estimated that the number of prescriptions of antidepressants in the USA per capita exceeds that of Japan by a factor of five [32] . Cultural reasons are sometimes invoked for the lack of diagnosis of depression in general, including a fear of social stigma and a perceived need to show strength of character [34] . However, it has also been suggested that rheumatologists occasionally neglect to consider depression as a possible additional affliction [35] . For our study, this translates into a larger portion of survey respondents without treatment, which allows for a granular picture of the effects of depression on patient satisfaction.
The purpose of this study was to draw attention not to the processes of SDM, but to the patient satisfaction which derives from SDM [36] . SDM provides a mechanism toward the end goal of increasing adherence to the chosen treatment regimen. Thus, rather than focusing on SDM per se, physicians may want to pay attention to the ''preference fit,'' i.e., the importance of fit between what the patients want and what they get.
METHODS
In this study, we used cross-sectional data to link our treatment preference fit index with patient satisfaction, following which we explored differences between RA patients with depression and those without depression. To this end, a cross-sectional online survey was conducted in Japan, from July to August 2016, which drew from a patient pool of 1000 patients who fulfilled the inclusion criteria of (1) having been diagnosed with RA for [ 1 year and (2) having been treated with at least one RA-related medication. A total of 500 RA patients responded to the questionnaire, with the age and gender distribution of the respondents similar to those of the national pool of RA patients in Japan. The survey was administered by Medilead Inc., a Tokyo-based marketing research agency specializing in the healthcare industry. Individual identifying information was not obtained.
Questionnaire
The survey contained questions on both personal characteristics (age, gender, marital status, education, geography, work, income) and clinical characteristics (time since diagnosis, severity of disease, comorbidity, depression, current medical treatment). Severity of disease was assessed using the validated Japanese version of the Stanford Health Assessment Questionnaire (HAQ) [37] . This questionnaire contains eight categories: dressing and grooming, arising, eating, walking, hygiene, reach, grip, and activities.
The survey also contained questions regarding mood, using the Japanese language version of the Patient Health Questionnaire-9 item (PHQ-9), which has been validated as a depression screening tool in Japanese hospitals [38] . The PHQ-9 scores have three categories: minimal (0-4), mild (5) (6) (7) (8) (9) , and moderate to severe (C 10).
To assess patient preferences for SDM, we adapted the questionnaire developed by Baars et al. [39] for patients with chronic disease in the Netherlands. In this context, this 
Treatment Preference Fit Index
We developed a matching grid to assess the fit between what patients want and what they get; i.e., we matched patient SDM preferences with their perception of physician responsiveness. Table 1 outlines our scoring system for the treatment preference fit index to establish a metric to assess fit in treatment decision-making inclusion.
In this table, a ''good fit'' situation, scored with 3 points, is one in which either the patient considers SDM to be very important and the physician involves the patient very actively in the treatment decision, or the patient has no interest at all in SDM, and the physician in fact makes unilateral decisions. A ''poor fit'' (2 points) is a situation in which a patient's preference is one level different from the perceived SDM involvement. Finally, a ''bad fit'' (1 point) is a situation in which patient preferences are opposite to their perception of the treatment offered.
In this paper we explored the potential of this new ''preference fit'' index. We are aware that this instrument has not been validated yet, in particular with regard to a possible bias by patients who are uninterested in SDM and perceive more SDM involvement than they objectively receive. We based our index on survey questions used in previous research and have left the validation of these studies to future studies.
Statistical Analysis
Sample summary statistics (Table 2) included a difference in tests of significance, based on the chi-square test, to determine whether there was a significant difference between the expected frequencies and the observed frequencies in one or more categories. To explore factors associated with treatment satisfaction, we performed ordered logistic regression analysis using Stata software (StataCorp, College Station, TX, USA).
A P of \ 0.05 (two-sided) was considered to indicate statistical significance. Model fit was assessed using pseudo-R 2 .
Ethics
This study was performed in accordance with the guidelines of all involved institutions and approved by the Janssen approval committee (ID 50487). It was also performed in accordance with the Helsinki Declaration of 1964 and its later amendments. Informed consent was obtained from all patients in order to collect their personal information, with the exception of individual-specific information capable of identifying individuals, which was not collected. The authors were not involved in the collection of this data. Data were collected by the database provider, and patients were informed that their data would be used for research.
RESULTS

Patient Characteristics
Patient summary statistics, grouped by level of satisfaction with the current treatment, are presented in Table 2 . On average, the RA patients who responded were 54 years old. Of the total sample, 67% were female, 36% had only a high school degree or less, and 40% had a college degree. Half of the respondents were employed (40% held long-term [full-time] positions). Individual income levels tended toward the lower end of the spectrum: whereas 27% of the total RA patients had an individual income of less than Yen 800,000 per year (roughly US $8000 at the time; a reflection of the fact that many were not in the workforce), at the household level (not reported in Table 2 ), 20% of patients reported a total income of less than Yen 3.1 million (roughly US $30,000), half of the patients reported a total income of between Yen 3.1 million and Yen 9.7 (US $30,000-$100,000), and 10% had a household income exceeding Yen 9.7 million. The sample was geographically balanced, with 46% of respondents from Kanto (Tokyo metropolitan region) and 19% from Kansai (Osaka metropolitan region).
Analysis of the clinical parameters (Table 3 ) revealed that time since diagnosis was about 11 years at the time of the survey and that the average HAQ score was 0.4, indicating a mild form of RA. Younger patients and patients with higher HAQ scores were less satisfied with their treatment than those who were older and had lower HAQ scores, although this difference was not significant. Hypertension and high cholesterol were the most common comorbidities. Two-thirds of patients were treated with a conventional disease-modifying antirheumatic drug, while 34% received a biologic agent, such as tumor necrosis factor alpha (TNF-a) or interleukin-6 (IL-6).
Responses to the PHQ-9 questionnaire indicated that 24% of respondents were mildly depressed and that 11% were severely depressed. In contrast to some studies conducted in Germany [40] , depression was not associated with a lower demand for being involved in the decision-making process. However, depression was associated with treatment dissatisfaction: whereas only 7.7% (25/324) of patients without depression were dissatisfied with their current treatment, 27.6% (16/58) of patients with moderate or severe depression were dissatisfied. While the overall SDM treatment preference fit was very high, with only 4% reporting a bad or poor fit, a poor fit was associated with reduced patient satisfaction: for 19% of dissatisfied patients, the treatment preference fit was either poor or bad. (27) 69 (27) 15 (28) 0.8-1.6 million 89 (18) 38 (20) 40 (16) 11 (20) 1.6-3.1 million 83 (17) 27 (14) 47 (18) 9 (17) 3.1-3.7 million 24 (5) 9 (5) 14 (5) 1 (2) 3.7-5.7 million 41 (8) 17 (9) 20 (8) 4 (7) 5.7-7.7 million 32 (6) 11 (6) 17 (7) 4 (7) 7.7-9.7 million 15 (3) 4 (2) 9 (4) 2 (4) 9.7-11.6 million 9 (2) 5 (3) 3 (1) 1 (2) 11.6-15.1 million 7 (1) 4 (2) 3 (1) 0 (0)
Unknown 63 (13) 22 (11) 34 (13) 7 (13) Values in table are presented as the mean ± standard deviation (SD) or as the number if respondents with the percentage of total in each column in parenthesis P values are based on the chi-square test The results of the treatment preference fit index, grouped by level of depression, are shown in Table 4 . For the entire sample, the large majority of patients (93%) valued SDM as ''important'' and ''somewhat important, 94% were highly or somewhat involved in the SDM, and 89% were very or somewhat satisfied. However, only 62% were in a situation of a ''good'' fit. For depressed patients, the fit was much lower: while 53 of 58 (91%) patients with severe depression considered being involved in SDM either ''very'' or ''somewhat important,'' nine of 58 (16%) reported not to be involved, and 32 (55%) scored ''poor'' or ''bad'' on the fit measure. Among patients with no signs of depression, 150 (46%) reported to be satisfied with their treatment. In contrast, among patients with severe depression, 48 (83%) were ''not'' or only ''somewhat'' satisfied, and among patients with mild depression, 89 (76%) were ''not'' or only ''somewhat'' satisfied.
Determinants of Patient Satisfaction
The results of ordered logistic regression analysis, with the three levels of satisfaction as the categorical dependent variables, are reported in Table 5 . These results are reported as odds ratios (OR), with an OR of [ 1 indicating that respondents with that specific characteristic had a higher degree of satisfaction compared to the reference group. Model 1 is the full model; Model 2 includes the interaction term between (52) 182 (56) 52 (44) 25 (43) Somewhat important 206 (41) 122 (38) 56 (47) 28 (48) Unimportant 33 (7) 20 (6) 10 (9) 5 (9) Current consideration by physicians
High 231 (46) 171 (53) 45 (38) 15 (26) Somewhat 240 (48) 139 (43) 69 (58) 32 (55) Not much 29 (6) 14 (4) 4 (3) 9 (16) Matching quality 0.013
Bad or poor fit 189 (38) 113 (35) 44 (37) 32 (55) Good fit 311 (62) 211 (65) 74 (63) 26 (45) Treatment satisfaction \ 0.001
Not satisfied 54 (11) 25 (8) 13 (11) 16 (28) Somewhat satisfied 257 (51) 149 (46) 76 (64) 32 (55) Very satisfied 189 (38) 150 (46) 29 (25) 10 (17) Values in table are presented as the number if respondents with the percentage of total in each column in parenthesis P values are based on chi-square test SDM Shared decision-making depression and treatment preference fit. The results in Model 2 do not change, and the interaction term itself is also insignificant.
Regional differences were found in the level of satisfaction, with respondents from Central Japan (Chubu region) reporting a higher treatment satisfaction than those from other regions Treatment with a biologic agent had a significant positive impact on patient satisfaction. While not significant, pain reduction alone may not result in the same satisfaction as steroid treatment. The biggest effect was observed in the treatment preference fit, with a coefficient of 3-4, depending on the model used, indicating that a well-matched patient is three-to fourfold more likely to be satisfied. This result is significant at the 5% level and suggests that SDM matching benefits patient satisfaction.
DISCUSSION
There is growing evidence that depression is a common comorbidity among RA patients [41] [42] [43] [44] [45] [46] and that it is associated with a significant burden of illness [47, 48] . While prevalence of depression varies across studies, it has been estimated to be as high as 42% among RA patients [49] . In our sample, 35% of patients were identified as suffering from either mild (24%) or severe (11%) depression. It has also been shown that depression in Japan often remains undiagnosed [50, 51] . We found that while 89% of the patients in our Japanese sample of RA patients reported being satisfied with their current treatment, only 72% of those patients with severe depression were satisfied. This difference suggests that addressing this comorbidity explicitly might enhance treatment satisfaction and thereby clinical outcomes.
Treatment preference fit was found to be an important component of satisfaction for all patients responding to the survey questions. This finding confirms the expectation confirmation theory, which was initially developed in consumer psychology [52] to model consumer satisfaction as a function of expectations, perceived performance, and disconfirmation of beliefs. This model was adapted to the healthcare setting by Alden et al. [53] to demonstrate that patient satisfaction is driven by the extent to which clinic performance meets or exceeds prior expectations. The strong impact of our preference fit index on patient satisfaction nicely shows the generalizability of consumer behavior theory even for a country with a different cultural context.
It is difficult to disentangle the effect of depression on patient satisfaction in this crosssectional setting because a low treatment satisfaction could be either the cause or the effect of a depression. Although dissatisfaction with the treatment or the physician may be an expression of depression per se, patients suffering from depression also scored lower on our preference fit index. This lower score may reflect the challenges of interaction with depressed patients, and in general indicates that doctors find it more difficult to tune into the SDM and treatment preferences of depressed patients. The interaction term between depression and treatment preference fit was not statistically significant and did not affect the independent results of each variable.
We replicate earlier results showing that biologic medication and treatment satisfaction are interlinked [54] [55] [56] . As biologics improve symptoms, this alone may increase treatment satisfaction. However, there may also be an indirect link to depression. It has been shown that patients suffering from severe depression have increased serum and/or plasma concentrations of IL-6 [57] and pro-inflammatory TNFa [58] [59] [60] . Also, in bipolar depression, the levels of TNF-a are considered to be potential markers of the disorder [21] . Medications that lower IL-6 and TNF-a levels may have a positive impact on depression [61, 62] , which in turn would also improve treatment satisfaction.
We found that there was a significant regional effect, with RA patients from Japan's Chubu (central) region reporting being more satisfied with their current treatment than those from other regions in Japan. Previous studies have shown that suicide rates are lower in the Chubu region, which may be associated with a higher number of days of sunshine [63] . We leave the exploration of the geographical association with patient satisfaction for future research. In our survey, satisfaction was determined also to be numerically associated with income, which is in line with previous research on patient satisfaction [64, 65] .
The clinical relevance of our study is that SDM per se is not the goal-perhaps in contrast to current thinking. Not all patients want to partake in treatment decisions, and some are more comfortable with the traditional role of the doctor as an authority figure who prescribes treatment unilaterally. Flexibility to adjust to the patient is key. Doctors who can determine their patients' needs and increase the SDM preference match may achieve higher patient satisfaction levels than those who always practice SDM.
Limitations
The results of this survey are a snapshot of the relation between depression and patient satisfaction in Japan. Given that depression is only just beginning to be recognized systemically in Japan, our results have some limitations. Specifically, our design does not allow for a control of acquiescence bias. As we have developed a new framework that does not utilize validated questionnaires, caution is necessary when interpreting the results, especially when it comes to causal associations. We also leave it for future research to validate the preference fit instrument on a larger scale.
CONCLUSION
Shared decision-making has been shown to benefit treatment outcomes by increasing adherence to the treatment regimen. It also reduces ''doctor hopping,'' which is a growing phenomenon among chronic care patients, also in countries with good general healthcare programs [66, 67] . At the same time, specialty physicians often misread the SDM preferences of patients who suffer from depression. We have found strong evidence that the fit in SDM preferences is lower for depressed patients. The patient's mental health is a critical component of SDM. Especially in countries where depression remains undertreated, RA specialty physicians may improve treatment outcomes by taking mental health into account in the treatment regimen. Improving SDM preference matching and including a drug regimen that addresses both RA and depression may also bring benefits through higher patient satisfaction.
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